[Psychosocial stress induces molecular and structural alterations in the brain - How animal experiments help to understand pathomechanisms of depressive illnesses].
Affective disorders are accompanied by central nervous changes that may lead to diseases of brain and peripheral organs. To gain an insight into neurobiological mechanisms that underlie such diseases we are studying tree shrews (Tupaia belangeri). This animal model is based on the fact that male tree shrews are very territorial and that under laboratory conditions, two males establish a clear social rank order with a dominant and a subordinate animal. In the visual presence of the dominant, the subordinate shows all typical signs of stress with pronounced activation of the hypothalamic-pituitary-adrenal axis and of the sympathetic nervous system. If there are daily confrontations with the dominant during a time period of several weeks, the subordinate experiences chronic psychosocial stress. Tree shrews can be regarded as a suitable animal model to investigate the neurobiological basis of affective disorders since (1) behavioral and endocrine symptoms of subordinates resemble those of depressive patients, (2) antidepressant treatments lead to an improvement of symptoms, and (3) also in humans chronic stress can lead to depression. Using this model we showed that chronic stress induces changes in the morphology of hippocampal pyramidal neurons, affects neurogenesis in the hippocampal formation, and changes the expression of glucocorticoid, serotonergic and noradrenergic receptors in the brain. These changes depend on the duration of the stress period with some of the alterations being reversible whereas others persist during a longer time period. Since the above receptors modulate neuronal activity, the stress induced alterations lead to an impairment of neuronal activity in distinct brain regions.